S.1. Results
Following more detailed information as well as additional results of the analysis are provided for the categories political stability (section S.1.1), demand growth (section S.1.2), mining capacity (section S.1.3), concentration of reserves (section S.1.4), concentration of production (section S.1.5), and trade barriers (section S.1.6).
S.1.1 Political Stability
Following, detailed information about the updated and original indicator results are shown (see Table S1 ). Further, the results for the groups 2 and 4 are presented. Table S1 . Indicator results (updated and original) of the considered resources and calculated differences comparing the indicator results for the category political stability based on data by [1] [2] [3] [4] [5] .
Metals
Original Overall only germanium shows "emerging potential supply risk" (group 2) (see Table S1 ). Germanium does not have a potential supply risk based on the original CFs, but has one based on the updated CFs. The governmental performance in the germanium producing countries decreased, so that new potential supply risks occur. This can be explained by the increase of the WGII for China [3] .
Overall 11 resources show "non-occurring potential supply risks" (group 4). These resources do not have a potential supply risk according to both -the original and updated -CFs. This means that the governmental performance of the ore mining countries of these resources did not decrease to a point where potential supply risks occur. When comparing the original indicator results with the updated ones (see Table S1 ), it can be seen that for beryllium, lithium, rhenium and tellurium the indicator result changed significantly by more than 20%. For these resources, the indicator results decreased, i.e. the potential supply risk of these resources declined. When comparing the results of the six underling worldwide governance indicators [3] (which were chosen as the category indicator) of the years 2013 and 2015 (see Table S2 ), it can be seen that for almost all indicators (with the exception of "government effectiveness") results increased, which translates into strong governmental performance and therefore decreasing potential supply risks and smaller CFs. As shown in Table S3 for beryllium the indicator result decreased, because the WGII for USA, the main producing country (almost 90% global production share), decreased over time. When comparing the countries mining lithium (see Table S4 ) the most obvious changes occur for Argentina (increase in production by 34%), Australia (increase in production by 14%), Brazil (decrease in production by 90%), China (decrease in production by over 50%) and Portugal (decrease in production by over 90%). Linking these results with the accompanying WGII values the decrease of the indicator result for lithium can be understood: countries with low WGII values (thus good governmental performance and less potential supply risks) increased their production, whereas countries with high WGII values (thus, worse governmental performance and higher potential supply risks) decreased their production. The same applies to rhenium (see Table S5 ) and tellurium (see Table S6 ). Results for the other groups and the concluding analysis can be found in the main paper (see section 3.1).
S.1.2 Demand Growth
In this section the original and updated indicator results (see Table S7 ) as well as the result for the groups 1, 3 and 4 are presented. Overall four resources (silicon, beryllium, antimony, and lead) show "declining potential supply risks" (group 1). These resources do not have a potential supply risk based on the updated CFs, but had one based on the original CFs. This means that the demand of these resources has not been increasing beyond the set target of 0.05 (5% growth in demand in the years 2010 to 2015). Next, to further analyse these results the indicator values are compared. For all five resources the difference is above 20% (see Table S7 ), which can be explained as follows [1, 4, 5] :
• Beryllium: sudden decrease in demand of 21% in 2015 compared to 2014
• Antimony: decrease in demand of 10% in 2015 and 11% in 2013
• Lead: sudden decrease in demand of 11% in 2014
• Silicon: production has been increasing by 1-2% yearly, with a drastic decrease in production in 2015 by 6%.
Overall 11 resources show "persistent potential supply risk" (group 3). These resources do have a potential supply risk according to both -the original CFs and updated -CFs. For these resources potential supply risks occur due to a demand growth beyond 5%. As shown in Table S7 the difference of the indicator results are higher than 20% for gallium, cobalt, lithium, manganese, tantalum, and uranium, whereas for iron, indium, magnesium and nickel the differences are below 20%. For gallium, cobalt, lithium and manganese a decrease of the indicator results occur, whereas for tantalum and uranium an increase can be observed. These changes can be explained as follows:
• Gallium: decrease in demand growth in 2011 by 60% and in 2013 by 43%
• Cobalt: decrease in demand growth by 22% in 2011 and by 24% in 2010 and only small increases since then
• Lithium: demand decrease by 49% in 2010 and by 21% in 2011
• Manganese: decrease by 29% in 2010 and by 15% in 2011
• Tantalum: increase of production in 2012 by 13%
• Uranium: consistent growing demand Overall 16 resources show "non-occurring potential supply risks" (group 4). The resources did not have potential supply risks according to the original as well as updated CFs. No potential supply risks occur, because their demand growth is below 5%. As shown in Table S7 the difference of the indicator results are higher than 20% for crude oil, hard coal, lignite coal, niobium, palladium, silver, titanium, vanadium, zinc, tin and zirconium, whereas for gold, copper, molybdenum, natural gas and rhenium the differences are below 20%. For hard coal, lignite coal, silver, titanium, vanadium, zinc and tin a decrease of the indicator result occurs, whereas for crude oil, niobium, palladium and zirconium an increase can be observed. This can be explained as follows:
• Hard coal: decrease in demand by 1% and 3% in 2014 and 2015, respectively
• Lignite coal: decrease in demand by 3% and 1% in 2014 and 2015, respectively
• Silver: decrease in demand by 6% in 2015
• Titanium: decrease in demand of 18% in 2014
• Vanadium: decrease by 3% in 2014 and 2013
• Zinc: decrease in demand by 4% in 2015
• Tin: decrease in demand by 3% in 2015
• Crude oil: consistent increase in demand over the years
• Palladium: increase of 12% in 2015
• Niobium: increase in demand of 6% in 2014 and of 21% in 2012
• Zirconium: small increase in demand in the years 2014 and 2015 by 1% and 6%, respectively
The results of group 1 as well as concluding analysis can be found in the main paper (see section 3.2).
S.1.3 Mining Capacity
In this section the original and updated indicator results (see Table S8 ) as well as the result for the groups 2, 3 and 4 are presented. No resources show "declining potential supply risk" (group 2). This means that for none of the considered resources, which originally had a potential supply risk (according to the original CFs), supply risks decreased.
Overall 16 resources show "persistent potential supply risk" (group 3). These resources do have a potential supply risks according to both -the original CFs and updated -CFs. For these resources potential supply risks occur due to mining capacity below 50 years. As shown in Table S8 the difference of the indicator results are higher than 20% for manganese and molybdenum, whereas for the other 14 resources the differences are below 20%. For magnesium and molybdenum, an increase in the indicator result occurs, translating into a decrease in potential supply risks. The mining capacity of manganese (the years left until manganese is fully extracted from currently operating mines) increased due to additional mine development (increase of resources from 570 Mt to 690Mt due to additionally discovered resources in Ghana and Brazil), alongside a decrease in production (from 20Mt to 17.5 Mt). For molybdenum a small increase in available reserves (from 11Mt to 15 Mt) and an even smaller increase in the production (270kt to 290kt) occurs.
Overall19 resources show "non-occurring potential supply risks" (group 4). These resources do not have a potential supply risk according to the original as well as updated CFs. No potential supply risks occur, because the time until all currently developed mines are depleted is above 50 years. As shown in Table S7 the difference of the indicator results are higher than 20% for aluminum, gallium, lignite coal, magnesium, rare earths and strontium. Only for magnesium the indicator result increases as manganese currently can be mined for 189 more years compared to the original 51 years due to an increase in developed resources (2.4Gt to 8.5Gt). For aluminum, gallium, lignite coal, rare earths and strontium the indicator results decrease (see Table S9 ), meaning the years reduced until they are fully extracted from currently active mines. For aluminum an increase in production occurs, whereas the reserves stay consistent. For lignite coal, rare earths and strontium a strong increase in production can be observed, whereas the developed reserves increase only marginally. The results of group 1 and the concluding analysis can be found in the main paper (see section 3.3).
S.1.4 Concentration of Reserves
In this section the original and updated indicator results (see Table S10 ) as well as the result for the groups 1, 2 and 4 are presented. Further, Table S12 -Table S17 are displayed to support the analysis of group 3 in the main paper. No detailed data about reserves are available, but [6] states that ample reserves are available.
Only one resource (tin) shows "declining potential supply risks" (group1). Tin does not have a potential supply risk based on the updated CFs, but has one based on the original CFs. For tin, new reserves were discovered by 2015, including in Congo, Myanmar and Vietnam. Thus, the distribution of reserve shares changed due to the additionally discovered reserves, e.g. China's share in global tin reserves is still high, but has decreased by approx. 30%. Two resources (copper and uranium) show "emerging potential supply risk" (group 2). These resources did not have a potential supply risk based on the original CFs, but have one based on the updated CFs. As shown in Table S10 the difference of the indicator results is below 20% for these resources. Further, it is explained how it is possible that resources, which are classified as "having no potential supply risk" can now be classified as "having a potential supply risk", although the differences in the indicator results are considered not significant (because there are smaller than 20%). For that, the original and updated indicator results are set in relation to the category specific target values (see Figure S1 ). It can be seen that the original indicator results are slightly below the target values, whereas the updated results are slightly above. Following, the Table S12 -Table S17 are displayed, which are needed for the analysis of the group 3 in the main paper. Overall six resources show "non-occurring potential supply risks" (group 4). These resources do not have a potential supply risk according to the original as well as updated CFs. As shown in Table  S10 the difference of the indicator results are below 20% for all six resources.
Results of the other groups and the concluding analysis can be found in the main paper (see section 3.4).
S.1.5 Concentration of Production
In this section the original and updated indicator results (see Table S18 ) are shown as well as an overview of countries mining aluminum, gallium, bismuth, strontium and tin and the associated global reserve shares in 2013 and 2015 (see Table S24 -Table S23 ) is given, which is used to interpret the result of group 3 "persistent potential supply risks" in the main paper. Further, the result for the groups 1, 2 and 4 are presented. Following Table S19 -Table S22 are used to support the analysis of group 3 in the main paper. Only one resource (nickel) shows "declining potential supply risk" (group 1) (see Table S24 ). Nickel had a potential supply risk based on the original CFs, but has none based on the updated CFs. This means that for nickel the potential supply risk decreased, because the amount of countries, where resources are mined increased. Nickel mining is carried out in four new countries, namely Myanmar, USA, Venezuela and Vietnam; but also some nickel mining countries of 2013 no longer produce nickel, namely Dominican Republic, Madagascar and Morocco (see Table S18 ). Further, also the distribution of resource shares changed, especially in Indonesia where the global production share decreased from 34% in 2013 to 6% in 2015. Only one resource (selenium) shows "emerging potential supply risk" (group 2). Selenium did not have a potential supply risk according to the original CFs, but has one according to the updated CFs. Potential supply risks occur due to an increase in the concentration of production. The increase in mining concertation can be explained by a less even distribution of production. While in 2013 the production shares of the nine countries with the highest production shares add up to 82% of the overall production (fields in light grey in Table S25 ), in 2015 the production shares of only five countries with the highest production add up to 81% of the overall production share (fields in light orange in Table S25 ). Overall seven resources show "non-occurring potential supply risks" (group 4). These resources do not have a potential supply risks according to the original as well as updated CFs. As shown in Table S18 the difference of the indicator result is below 20% for all seven resources.
The results of the other groups and the concluding analysis can be found in the main paper (see section 3.5).
S.1.6 Trade Barriers
In this section the original and updated indicator results (see Table S26 ) as well as results for the groups 1, 2 and 3 are presented. Overall four resources (aluminum, lead, rare earths and silicon) show "declining potential supply risk" (group 1). These resources had a potential supply risk according to the original CFs, but not according to the updated CFs. No potential supply risks occur, because trade barriers associated with these resources are low (beyond the target result). As shown in Table S26 , the difference of the indicator results are below 20% for all four resources. To explain this result the original and updated indicator results are set in relation to the category specific target value (see Figure S2 ). It can be seen that the original indicator results are slightly above the target value, whereas the updated results are slightly below. Figure S2 . Original and updated indicator result of aluminum, lead, rare earths and silicon, set in relation to category specific target value based on data by [1, 2, 7, 8] .
Only one resource (strontium) shows "emerging potential supply risk" (group 2). Strontium did not have a potential supply risk based on the original CFs, but has one based on the updated CFs. Potential supply risks occur, because trade barriers associated with strontium increased (above the target result). As shown in Table S26 , the difference in the indicator result is below 20% and therefore classified as not significant. To explain this result, the original and updated indicator results are set in relation to the category specific target value (see Figure S3 ). It can be seen that the original indicator result of strontium is slightly below the target value, whereas the updated result is slightly above. Overall 23 resources show "persistent potential supply risk" (group 3). These resources have a potential supply risk according to both the original and updated CFs. For these resources a potential supply risk due to trade barriers occur. When comparing the original and updated indicator results, it can be seen that the differences are below 20% for all resources (see Table S26 ).
The results of the other groups as well as the concluding analysis can be found in the main paper (see section 3.6).
